To test a possible association between growth hormone (hGH) secretion during exercise and anaerobiosis, equivalent continuous and intermittent bouts of bicycle ergometer work were employed to observe the relationship between circulating levels of hGH, free fatty acids (FFA), blood glucose (GLUC), alanine (ALA), lactic acid (LA), and pyruvic acid (PA). Ten males (20 to 30 yrs.) · were observed during 40 min. of continuous exercise (CE, 45% of the minimum load which elicited vo 2 max.), and during 20 bouts of intermittent exercise (IE, l min. on/off@ 2x CE work rate). Resting hGH was l to 2 ng/ml. After a 15 min. lag, hGH rose continuously, but during IE hGH tended to be higher + -(l2.l-l.4) than during CE (9.7 ± l.6 ng/ml,X± SEM:). In both exercise conditions FFA demonstrated an initial fall and then a continuous secondary rise with higher peak values during CE (0.516 ± .058) than during IE (0.388 ± .048 mEqjL.). PA and LA rose initially during CE, but then declined before reaching .
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steady levels. During IE, LA and PA increased continuously reaching values 3x greater than during CE. ALA rose progressively during CE and IE, but was significantly higher during IE ( 442.2 ± 29.3 vs • 367.9 t 30.9 uM) • GLUC also tended to be higher during IE (84.0 ± 5.8) than during CE (76.5 ± 5 mg%).
Considering both CE and IE, no significant correlation was found between peak values of hGH and metabolite concentrations, rectal T., or 0 2 deficit. The results are interpreted to mean that hGH response to work is not directly related to "anaerobiosis".
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• For statistical purposes, means and variances were calculated. and paired t-tests and correlation analyses were performed.
RESULTS

.
Prior to exercise hGH was on the order of 1 to 2 ng/ml. (Figure 1 ).
During both continuous and intermittent exercise, hGH remained essentially unchanged for 15 minutes and then began a continuous rise reaching maximum levels of 9.7 ± 1.6 and 12.1 ± 1.4 ng/ml. (X± SEM) for CE and IE, respectively.
Although hGH concentrations tended to be higher during IE, the difference did not reach statistical significance (as determined by paired t-tests) until 20 minutes of recovery. Rectal. temperature ( Figure 7 ) rose from 37. rapid glycolysis, are also apparently not related to hal levels.
Our inability to correlate 0 2 deficit with hGH response is further evidence that hGH secretion is unrelated to anaerobiosis during exercise.
We, therefore, interpret our results to indicate that hGH response is not correlated with the accumulation of an "anaerobic metabolite" or to systemic hypoxia. Indeed it seems diff'icult to see how the o 2 deficit could constitute a viable stimulus for the secretion of hGH.
Previously, Schwarz, et al. (27) obtained results similar to ours and could not correlate hGH responses with metabolite concentrations during exercise.
They, therefore, attributed the hGH response to physical stress rather than to an increase in energy expenditure. In our experiments, subjects perceived IE to be more stress:f'u.l than CE, but hGH responses were similar in both treatments. Our results are, theref'ore, not consistent with the hypothesis that stress is a major determinant of' hGH response during exercise.
nu-ing CE and IE an initial f'all of plasma FFA concentration ( Figure 6) was f'ollowed by a gradual increase probably as a result of' .enhanced lipolysis. release. This negative feedback effect of' FFA on hGH was not apparent in the present study. Support f'or this conclusion is to be found in the data of'
Hansen (ll) who has shown that hGH hyper-response to exercise is unaffected by intravenous infusion of' lipids and heparin .
. Our finding of' higher blood glucose during IE than during CE (Figure 4) may reflect a. greater participation of' catecholamines during IE. On the basis of our respiratory exchange data and the glycogen depletion studies of' others, we can assume that the elevated blood glucose during IE was due to greater mobilization of' carbohydrates rather than to lesser utilization. Al-though an increase in glucose uptake and utilization by exercising muscle has been
reported (26) ( 21) • However, using infusions of insulin combined with epinephrine, Muller-Hess, et al. (21) have shown that exogenous epinephrine inhibits the effects of insulin on hGH release at rest. 'Muller-Hess, et al., therefore, suggested that elevated epinephrine levels inhibit the insulin induced hGH release.. If catecholamines were elevated during IE in our study, and if' their effects were to diminish the hGH response, our failure to observe a greater hGH response during IE may be explained.
In conclusion, our results suggest that hGH response to exercise is not correlated with the accumulation of an "anaerobic" metabolite. This interpretation is in agreement with the most recent findings of Sutton, et al. (29) .
OUr results do not agree with those of Lassare, et al. (17) who related the rise of hGH during exercise with o 2
deficit. It appears that further research ·into the control of hGH response in exercise is required. ... .1:
.. 
